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THE OPERATION Of THE IBM 82 SORTER WAS TAUGHT TO THREE 
GROUPS OP STUDENTS IN THREE DIffERENT g-HOUR SESSIONS. THE 
GROUPS WERE STATISTICALLY EQUATED ON THE BASIS OP THE 
STUDENT’S SCORES ON THE SCAT AND IBM MACHINE OPERATORS TESTS. 
A "STANDARD CLASSROOM" METHOD (INVOLVING A LECTURE AND SUCH 
AIDS AS A CHALKBOARD AND HAND-OUTS) WAS fOLLOWED IN 
INSTRUCTING THE PIRST ("A") GROUP. AN "OVERHEAD PROJECTOR" 
METHOD WAS fOLLOWED IN INSTRUCTING THE SECOND ("B") GROUP. A 
"HANDS-ON" METHOD (IN WHICH THE STUDENTS ACTUALLY OPERATED 
THE SORTER) WAS fOLLOWED IN INSTRUCTING THE THIRD ("C") 

GROUP. LEARNING WAS MEASURED BY COMPARING THE STUDENTS* 
PERfORMANCE ON PRE- AND POST-TESTS OP 20 MULTIPLE-CHOICE 
QUESTIONS. GROUPS A AND C PERPORMED ABOUT EQUALLY WELL, GROUP 
B SIGNIPICANTLY LESS WELL. INVESTING IN SORTERS AND OVERHEAD 
PROJECTORS TO TEACH THE SUBJECT THEREPORE SEEMS UNNECESSARY. 
(A STATISTICAL ANALYSIS OP THE CHARACTERISTICS C»P THE SAMPLE 
GROUPS AND A DISCUSSION OP SOME OP THE DETAILS AND 
LIMITATIONS OF THE STUDY ARE INCLUDED.) (AD) 
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BmiCDUCtlOli 

Whsa mv eiirrleula aro propoaeci Iri jnxdojr QoHAgst^ admlnlirfei^tlTe 
d 9 ciBims «re requiww! tor the appr«»pr5iite ataffjjig, sohadoXing and aquip« 
ping of the midewciardo Bi tVi© of lata procesaing th« pspoc«upa«»itt cf 

aquipsKiat beooKseo a wattf r of mii^ c ..’ coKC?nio Frec^uently admlni«tr«itor» tro 
o» 3 llg^d to 3»ko leelalori ' regardliig oc|ttlpns»nt witl »sjit aofflciont orldoDci 
of its ii-JBtrnctlml va:b-o. Iftlion urmble to f inance date processing aaehitwis 
adalnlotrators i«Jst consider the i er of conventloriHl classroom technique»s 
the nse of special alds<, and the possibility of providing no Inatroction at 
all. 

Information regardirg the irttjtjnxctloaal oiO-ue of data processing equip* 

\ 

merit and associated teaching methods is p ectically non-existent o IPforiaa^ 
tlon provided by vendors u »anu.factu?«rfi ind expexlcucod persons of otlier 
institutions frequently is consldfired itiidcquati* for proper deciisioanneikingo 
Her# precise and reliable Infuran vion It neceasaxy ^ One avenue for iiaproving 
the quality of d icisioas is that t i* t.pp:?opriat<j f natructlonal research r 
This paper daaci .bee one effort oi thst typSo 

FUFiaSE 

Specifically the purposes **f thlc tvr vc/eUgation arct 

!• To develop a a»thod of n'liwilai the difff^.'cnces in learning roeultinf 
from th.-ee r.ieth ds of ceiiching the functions acd operational featui-^s 
of the IBM Sort**r., 
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2r> Assuming; the existence of s reliable fiiethodl of laeasureiaent, to 
measure and compare the Xeaming resultlnif from three methods of 
teaohing the functions and rational features of the IBH 62 So^rtero 
3o Based upon the preceding^ to develop cft)jec*.tire evidence supportirie, 
the procurement of a specific set of m-.terials arid equipment for the 
teaching of the IBM 82 Sorter# 



STUDY DESIGN 

Teaching Points Tnis investigation was limited to the teaching of five 
points pertinent to the understanding of sorting operationa as part of the 
data processing cycle and the type of machine most commonly used to ac«* 
coreplish these operations » The specific teaching points weret 

lo The need for sorting data in the preparation of business reports 
2o The reverse - order sorting tecteilque 
3 a The operating principles of the IBM 82 Sorter 
it* How the IBM 82 Sorter is used for numerlcid sorting 
5^ How the IBM 82 Sorter is used for alphabovical sortlrg 
Terminal Behavior - Upon completion of two hours of Instruction students 
were asked to d#monatrat«s their knowledge of the a)>OTre points by completing 
a multiple choice test of twenty questions. 

Teaching Methods - Three tear-hing raetluxJs were devised and labelled 
(l) standard classroom (2) crverha^iJ pro^iector and (3) hands-on# 

standard classrooa:^ method was primarl“-y a lecture technique 
utilising a atandaid clar r*room w5th standi:*rd equipment such as 
chalkboard 9 lecture notes, paper hand-outs, etcc 
« 2o The overhead pro3e<"tor method utilized tn nsparcrit foils prepared 
from masters provided by IBM and the instj’ucti*:; , 



3o 'Xhe hand<«on methori utilized the IBM Sorter as the t^achinr tool.. 

tm . ^ — n u» «rfir«.4MMRk 

Students were given opportur-ltiec to operate the machine as a part 
of their instruction. All instruction was presented In sight of 
the IBM B2 Sorter and othir punched card machines o 
Subjects - Students taking the introductory course in data processing 
at Bakerefleld College during the lull esjttsster of 1966 were used i^s subjects o 
Students were divided into three ei ctiotSo total number of students 
irnrolved was 103 Xroro wnlui* 6? w<?i« selected c, Selection was mad« on 

the basift of completeness of data* perfect attendance during the period of 
Investigation and amcunt of prsvloi s eirperlence with IBM punched card mchlneso 
Equating Croupe P ard C were equated statistically on the 

following countss 

1, Total SCAT Score earned upun gdinisslon to Pakersfiwld College 
2o IBM Machine Operetors Aptitude Test - a standardised test pre- 
pared and distributed by IBM for the purpose of nolecting custcaaer 
eu^loyeeo for custosrer ttwlning In punched card mcchin# operationo 
The test measures nuiscrlci 1 ability and syn4>olic reasoning abllltyc 
The test was administcrftd ir c laLS durlrig the first week of the 

semester:. 2 

The follcnrln.- data, r.naXysed cn the basis of f’mqummy dictrib\it.ion avH 
central tendendeii wers Judged to be of insufficient it«?poriai?.ce to warr'^nt 
a more r igorous 3 : :j£tiptici=l anaJ’Tls (ee5 append ix)i 
1^ 3ex - Males 10^ F’emslea hf 

7n Scholastic achievement Ir* the course for first six weeks prior to 
this investlgatl^ n, 

3« Nels -n'^'Donny Reading Test (converted total) 
h TTFID NOc 3 (converted score) 
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and Poit«»t>gt • Both toots ecmtalnod imrsbsr nultlpOLe choleo 
qrwistlono, k for «ach of the five traching points. Questions were selected 
from IBM’s 8tand«r4 final examination for the 82 Sorter and from those 
developed by the iostructdr dtiring previous courses. 

to 

Standardising the Level of Insi -r uctlon « Ih an attempt assure equal 
treatment of the three teaching methods the following precautions were talcens 
Xo One inatruotor^ the author of the present reportp taught ail 
lessons. 

2o The iiwtru^'tor prepared and tasted his presentations one semester 
In advance of the investlgationo 

3. In the days prior to the actual imrestigatioa the instructor re- 
hearsed his presentations jse'^eral times under Simula t»L»d conditions, 
ho An expert, impartial obsert^ei* tittended all class meetings His 
instructions were tos 

lo Observe the Instructor In order to detect and record any 
avldenca of blaSj, fc^vorltlasij, aptness or ir^ptness which 
would tend to mak») one method more or less effective thcUi 
another. 

2. Observe the student response for overt signs of learning 
(or the lack of i-;) which may assist in the* svaluation of 
the method used. 

3o Analyse each prestmt^atio.i and record any evidence of de« 
parture from the situdy design. 

h» Make ar^ other observations felt to be pertinent . 

SeasioBS were recorded on magnetic tape for future refersnoeo 
Procedure - Three sections were labelled Groups A, B, and Co Grour A 
received instructions by Jfethod Group E by Method 2 and 0 by Ifethod 3o 

Each group received two hours of Instruction. The teaching points were presented 
in the same sequence, each receiving: the* same amount of time for development. 

In each method, tho teaching points were stated as learning objectives, discussed 
individually, re%ljwed individually ard summarized at the oi?‘ tm aessiouo 
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Tfte a«ccnd lessor; icntaln&d a rmim c»f the first® Stude^'ls in all gro\ii>» 
were askad to listen, take nsjond to oral questions and perform 

manual learning ta?k;5o fhe manusil te.sks performed in the » 5 iassroKn by 
0r»>up8 A and B wex3 designed to sliaiLU.te the way punched cards tlowthroush 
the machine for nurierlcal and alphabetlcijd sorting® Group C, which mt In 
the Data Processirg Center, cid not mint cjulate '-ard: hut actually operated thi 
dorter to perform the nuinerlcal and alphabetical .sorting functionso 
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Tested Achievement 

The operating hypothesis upon which the design was based was that one 
or another of the teaching approachjs mljcht prove mors effective.. The null 
hypothesis, therefore, becam&s The-e are no significant differences in 
achievement as reji^esented by test Jiscere changes among the groups of students 
Involved in three Instru^ tioml apofoicheso This roxll hypothesis was re^Jected 
on the grounds of the F scort' valu.ai3 ijr^j cnted in Tables I and II® 



TAB-^: I 



Group A 
£ Xa- 30^ 
^X«2-3651 

10c 39 

Ha- 28 



gim-gOimaa a-;-Uaf. C Magg-^ag as- 

Gmip B 



a£Xb- 2h;-. 
afXb2-2361 
Xi>* 8 o38 
t!b» 29 



Group C 
^:Xc* 31? 
:«Xc2«*3689 
Xc* 10o93 
Nc* 29 



Tot^al 
^Xt»’ 86? 
€Xt2«P721 
Xt« 10o06 
Nt» 86 
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AHALSilF OF v£c/ilC£: HAtf CHANGE SCORL S 





Ur VKXUvf 

Sum of Square;? 


r.'irt unm 

Eegrees of 
Freedom 


w>vUaJur? 

Kean Square 
(Variance) 


F 


Between Crroups 




2 


61.67 


5o70 


v/iivhin Gi*oups 


m^yi 


83 


10,81 




Total 


K»0,71 


85 
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As an analirsis of Table I shcvrs, Group' A (standard classroom) and Group 

C (hand 0 «oa) Increased their meen fioor*es by lOo^ and 10o93 points respectlvelvyo 

Group B (overhead projector) increased its mean score by 8o33 points The 

F score value of 5«70 was significant at the ,001 level of confidence (Table II )» 

✓ 

Additimial F test between Groups A and B and Gjwups B and C confirmed the 
significance of the lesser score achieved by Croup Bo 

Equating the Groups 

Analysis of variance indicated no significant differences between nor 
within the groups with regard to f C'Al’ Total Fcores and numerical and syffibc>llc 
logic ability as measui’sd by t!ie X3I-I Purxh Card l-fechine Of)erator*s Testo 
Inspection of mean score gave no e^/idence to indicate differences with 
regard to ITED Ko« 3# sex.-> and previous experience,. 

The expert oV/sorver found no indication of instructor bias which wouljd 
render the results invalid, IIoWevar<j the learning environment in the Dav«*i 
Processing Center was found to be lesis than ideal,. Excessive noise, othej* 
activiti®** ®^d improper seating r€Jndered that portion of the investigation 
invalid. 
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Th# first objective of this investigation was to develop a aiethod of 
aieasurinf the differences in learning renulting from three methods of teaching 
the functions and operational features of the IBM 82 Sorter o This objective 
was -sstisfisd sf itiw m%mm 

The second objective was to measure and compare the learning resulting 
from three methods of teaching the functions and operational features of the 
IBM 82 Sorters This objective was satisfied and may be summarlaed as follows! 

Is Lecture and hands»on xoatMls produced approTlJiateXy the same amm'int 
of learning* iujd»'. * W <*ns»;''i’:eci, 

2 s The use of transparencies and the overhead projector produced sig* 

% 

nlficantly less learning than either the lectuire or the hands-on 
methods 0 

The third objective was to develop objective evidence 
procuivnuent of a specific set of materials and equipment for the teaching of 
the IBM 82 Sorters This objective was pCirtlally met and can be summarised as 
follows I 

Is When used under the conditions which existed during this investigation 
there is no evidence to support the procurement of the IBM 82 Sorter 
as a tool for teaching the specified subject matter > (See Discussion) 

2 a There is sufficient evidsnee that cverhoad projectors and special foil 
transparencies should not be orocured specifically for teaching the 
points included in this investigationo 
3o There is sufficient evidence that the five points Included in this 

investigation can be taught eff '.ciently using standard classroom teaching 
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The above concluaiona tend to contradict two baliafa often held by 
educators regarding teaching aids« First, it has been held that prepared 
transoarencios projected overhead are superior to the chalk board and paper 
and pencil as teaching aids* Second, it is often thought that hands«or 
e 3 cperience is superior, to both* The following discuasion may help clarify 
these points I 

Hands-on is generally r^tgarded as a highly efficient method of 
teaching machine operation^ It muat be emi^siBed that this study 
did not require the subjects tc operate the Sorter as a test of 
achlevemant. Rather, they were asked to demonstrate their under- 
standing of how the machine is used to accomplish the arranging 
of punched cards, much in the same manner as students of aerody- 
namics are asked to describe hew an aircraft is flown but are not 
required to actually fly the machine « Further, it must be aiq^slsed 
that, in the judgment of the expert observer, the two sessions in 
the Data Processing Center were "short of ideals" Reference was made 
to the lack of a proper learning environment due to noise, other 
activities going on in the same room and Inadequate seating space 
for the students This opinion was shared by the instructOTc. 
N^rtheless, the expert observer noted that learning increased 
sharply wi^n the students began operating the sortero This was 
observed by the instructor as wello Unfortunately, It cannot be 
discerned to what extent the students were learning the operational 
features as orposed to learning how to run the machine o Hence, 
general conclusions regarding this aspect of the study must be avoided 
except to say that laboratory training, as conducted in this study, 
is not superior to standard classroom instructlono 

The failure of Group B to score as high as the other group was 
surprising o Some educators feel that subject matter is better com- 
municated by means of carefully prepared transparencies than by the 
conventional chalk board# Interviews with the students, a review 
of the tape recording and an analysis of transparencies hinted that 
the classroom lightlnf^ d^Joaed to make the projections more visible , 
and the class hour. It 10 - 2s 30, may have affected the attentive 
qualities of the students # One student remarksd that watching the 
projs' tions on the screen was %oo much like watching televisioQe 
Prv-'umably thlf meant that he wis more entertained than tralnea# 
Further investigation in this area is reconssendedo 

The expert, observer, comBieiting on Group A (standard classroom), 
noted that stuc ent interest and response was uotleeably higher curing 
their second mt'otingo He attribul^sd this to the use of a set of 
fill-in lecture notes which were dlstr>J>uted at the beginning of the 



stcotid Beeting. Tht lecture noUii •jontelned numeroue Ulustretloue 
vhicli were the le those uimmI to sisice tmneperescles* The 
out Itself weo « portloa of the Studeat*e Notebook prepered by IBII 
ss T3«rt of « progpsmed laitpictloa course eatitled “Puiohed Cerd 
B»te ProcoFiiiig PrlBciplet*’*^ The euooess of the studeityi using this 
technl^e suggests an arts for f0**®ee study* 



1 



10 



L 

I 



APPEJiDIX 
nm OF MEANS 



o 

ERIC 



. _ mm A 1 


GROUP B _ 1 


_cROinp_o. 


.TOIW. 




Maan 


VtriatJ.o;a 


Iteaii r 


Variation , 


Hmui 


Variation 


M 






Fron M 




Froa 




_ ?WWLM„. 




« 

SCAT SCOPES 












1 


** * * 
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V#xfe«l 


268.7 


-0«li 


289.5 


* 1.2 


286.7 


—1.6 


288,3 




300.2 




30 I 1 .I 


•f3o3 


298.3 


-2.5 


300.8 


Total 


293.9 


- 2.1 


295.0 


— 1.0 


299.0 


^ 3.0 


296.0 
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Vocabulary 


29.li 


»*0«9 


32.2 


+ 1.9 


29,3 


•^ 1©0 i 


30.3 


CosBprehtnaion 


39.0 


-* 0 Ji 1 


39.9 


+ 1.3 


37.0 


— 1«6 


38.6 


Total 


66.9 


- 1.6 


72.3 


+ 3.8 


66.3 


-2«3 


68.5 


Kata 


306.8 


19.1 


282.9 
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273.3 


— llii.U 


287.7 


ITED NOo 3 
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3>0 


18.1 


+ 0.7 


17.6 


+0o2 


17,!i 
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«^0o6 


18.9 


+0>7 


18.2 


^OoO 


18,2 


a^nnDOxxc 


8.8 


-0o3 


9.8 


+0.7 


8.8 


-0o3 


9.1 


XOUJL 


26.6 


•“•Oo 8 


28.7 


+1.3 


27.0 


— Ooii 


27.1* 
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81.7 


-2.5 


82.2 


-2.0 


88.6 


+ lioll 


81i.2 
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U«U 


«0«3 


5.0 


0,9 
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l«.l 


Foat-Taat 


1^.3 


+ 1.2 


13.7 


— 0o!i 


15.0 


+ 0o9 


iXlit o«2» 


Cbanga 


ilO.9 


+ 0o9 


+ 8.7 


-1.3 


t10.9 


+ 0.9 


XOoO 1 


f laamiag 


69.8 


+ 7.3 


58.0 


-lio5 


68.1 


+ 5o6 


62,5 
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to Minsificturtrif notably !fittt«roitloBtl ^iislanan M&ebinnnf Mlnnstot* 

Mining »tid MBnttfnetttring Co.^ Kntlona Gnsb Rngintnr, mmmrnpolU^ 
Honntywnll and Control Dat«j» b«w co iduetod oducatlonal atndlM mgardlri? 
t1^ offoctlvonnsa of progromiid ln8t?natl>coi9 clwisrotai instmotlon 
and flald tminlngo It wnat ba notal, hmmrmv, that such studios hiTt 
boon coBBorclally oriantad, alnsd at training custoasr a»q?loyaa 8 %rbo 
arc usually salactad for thair intarist and aptitudSv Ixi addition^ tba 
mamfacturar^f intant upon silling additional aquipaent# tand to 
spaeially aalactad aquipnent and spatially trainad instructors •» conditions 
not always found in junior collagas® 

?o Of tha qualifying davicas usad^ tha IBM Macblna Operators Aptitude Tast 
has prosan to be the most rollibla predictor of aobietawint in tlwi 
data procassing coursas offered at Balosrsfiald Collage* 

3 o Tba author was extranaly fortunata li aacuring tha aerrlces of 
Thoms B. Marion, Dlractor of atsaarch, Calif omia Junior Collaga 
Association* Dr* Marson«s bbsirvatl^ and ccwaiats were written in 
great datalX, wary ooa^ata and highly paroaptive* 

li* “Funohad Card Data Procassing Prlncip las, ” Programaad Instruoiion Course, 
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